This paper critically examines a view of global warming that is common among developing countries (the South) and many in the development community: Developed countries (the North) caused climate change, the North should address the problem by dramatically reducing its own carbon emissions, and the South should be left free to develop along a carbon-intensive path until it is much richer. Our results indicate that this view cannot withstand empirical scrutiny and is, in fact, dangerous for the South itself. The South's cumulative carbon emissions are already large enough to jeopardize climatic stability and its own future growth, regardless of Northern emissions. By implication, a fossil-fueled South will undermine its own development long before it reaches Northern income levels. Sustainable development will therefore require a dramatic shift toward clean energy in the South, beginning immediately, as well as rapid reduction of Northern emissions.
Introduction
The world community now views global warming as a major threat, with particularly dire implications for developing countries (IPCC, 2007) A lot hinges on these questions, so an empirical test of the conventional wisdom seems warranted. In this paper, we attempt to provide an unambiguous answer by isolating the Southern experience for analysis. Using newly-available emissions data for the period 1850 to 2005, we re-estimate and verify a standard carbon-cycle model that relates cumulative carbon dioxide emissions to the atmospheric concentration of CO 2 .
We calculate separate historical emissions paths for the North and South, and extend them into the near future using the most recent scenarios from the Intergovernmental Panel on Climate Change (IPCC). Applying the carbon-cycle model to the two regional emissions paths, we compute separate paths of atmospheric CO 2 concentration 1 Press Trust of India/Factiva, April 20, 2007 . In fact, the Ambassador was paraphrasing the original "understandings" in the Kyoto Protocol: (1) The largest share of historical and current global emissions of greenhouse gases has originated in the North; (2) Per capita emissions in the South are still relatively low; (3) The share of global emissions originating in the South will grow to meet its social and development needs. Bern carbon-cycle model (Siegenthaler and Joos, 1992; Shaffer and Sarmiento, 1995) : 1744 -1953 (Neftel, et al., 1994 ) and the Mauna Loa Observatory, Hawaii (1959 -2007 (Keeling, et al., 2007 ). Figure 2 displays the time path of the CO 2 concentration since 1744.
Figure 3 displays the relationship between the atmospheric CO 2 concentration and our estimate of cumulative atmospheric CO 2 using the Bern model. The scatter shows an extremely close relationship between the two variables, which is confirmed by the strong regression results in Table 1 . Since we are interested in comparing our estimate of K C with the value cited in the literature (.47 ppm/Gt carbon), we convert cumulative CO 2 to cumulative carbon using the standard conversion factor. 6 The results in column (1) 
Emissions in the South and North
We separate countries into the North and South, using regional identifiers in Houghton's dataset and the IPCC's most recent projection scenarios. 8 The North comprises Europe (including Turkey), the Former Soviet Union (FSU), North America, Japan, Australia and New Zealand. The South comprises Asia (excluding Japan and the FSU), Africa, the Middle East, Latin America, the Caribbean and the Pacific islands.
Figure 4 displays cumulative atmospheric CO 2 in the two regions, separated into components from WRI (fossil fuels, cement, flaring -principally fossil fuels) and Houghton (land-use change). All series have been computed from annual emissions, using our parameter estimates for the Bern model in column (1), We have performed the same exercise using the IPCC's A2 scenario, with results that are effectively identical for CO 2 emissions. Scenario A2 also features continued reliance on fossil energy resources but differs in other respects from A1F1: a more heterogeneous world economy, with more local self-reliance and preservation of local identities; non-convergent fertility patterns and high population growth; regionally-oriented economic development with per capita economic growth and technological change that are more fragmented and slower than in scenario A1F1.
from the two regions. Figure 5b displays the result: By 2025, cumulative CO 2 from the South is 91% of the North's (555 Gt vs 609 Gt), and the South takes the lead in about five more years.
Atmospheric Effects of Cumulative Emissions From the South Alone
With separate cumulative emissions series for the North and South, we can use the regression results in column (1), . By 1986, serious scientific concern about the greenhouse effect had already generated the crisis atmosphere that catalyzed the UN Conference on 10 We recognize that this attribution does not account for Southern emissions from activities that export to the North. Neither, however, does it account for Northern emissions from activities that export to the South. The balance is far from clear, and additional research on this problem would be useful.
Environment and Development in 1992. 11 Figure 7 reveals the implication of the South's continued rapid development on the IPCC A1F1 track for the remainder of the century.
Here we should emphasize that Figure here. The clear implication is that emissions from the South alone are more than enough to catalyze a climate crisis for the South.
Summary and Conclusions
In this paper we have mobilized the best available information for an empirical assessment of a common view in the South (and the North): Global warming is the responsibility of the North, the North should solve it, and the South should be left alone to develop. We have tested these propositions by isolating the Southern experience for Unfortunately things are even more precarious for the South in the real world, which also confronts the North's legacy of fossil-fueled growth. If global emissions continue unabated, the resulting increases in temperatures and sea level, greater storm intensity, reduced agricultural productivity, and dwindling freshwater supplies will likely undermine the South's development long before it arrives at Northern income levels.
But from the perspective of the South's own self-interest, focusing exclusively on the Northern sources of this problem is a dangerous distraction. As our results indicate, the South's own emissions have already moved it near the brink of rapid global warming.
Cumulative emissions from the North have primarily served to shift fundamental and unavoidable Southern decisions about mitigation a few years closer to the present.
This conclusion is sufficiently startling that the mind gropes for an alternative to such injustice. Why should the South have fallen into this trap, when the North has somehow managed to avoid it? On reflection, the answer is obvious. The South's population is over four times greater than the North's, so it has been trapped by the sheer scale of its emissions at a much earlier stage of development. The South finds itself weighed down by a mass of humanity, as well as the energy technologies and fuels of an earlier age. The question is not if the South will commit to emissions reductions -under any scenario it eventually must for its own sake -but whether it will do so in time, and how the costs of the transition are to be shared.
We conclude that the conventional wisdom is dangerously misguided. The South cannot relegate mitigation to the North until it achieves prosperity. In fact, cumulative emissions from a carbon-intensive South have already reached levels that are dangerous for the South itself. They are more than sufficient to create a global climate crisis, even if the North eliminates all of its emissions immediately. So we face another inconvenient truth: A carbon-intensive South faces environmental disaster, no matter what the North does. For its own sake, the South must recognize this hard truth, accept the necessity of serious, costly mitigation, and immediately embark on a low-carbon development path.
The North must clearly do the same, while recognizing that its own survival requires an
immediate, large-scale commitment to assisting emissions reductions in the South. 
